"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86- 00513R001756210009 0

Flosels raiﬁ‘iﬂfﬁ Qt"‘é MFWQ ‘!d:iﬂ*"b“"*w S AL B

P

‘?'&ﬁw‘ixﬁ‘“”"'ﬂs 2 m Acs ronstgay

3 5/081 62/000/015/024/054
Research on the anodizing of... B177/B101

in films of poor quallty.- Raising the temperature to not less than 80°¢
reduces the terminal voltage and makes it possible to get films with.
better protective properties. The following optimum methods of anodizing
Ti are recommended. ~I. 18 % solution-of H,S 0, 80°C; D, 0.5 a/dm?;

time 2-8 hours. II. 18 % solution of H 804; 100°C; D 2 a/dm2; time 2 hourn. ,'/
betracter's note: Complete tranalation] -
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AUTHORS ¢ Matveyeva, T, V., Tyukina, M. N., Pavlova, v. A.M

TITLE: Investigation of the anodic oxidation of titanium in sulfuric acid
solutions

PERTODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 97s abstract 61612
(v sb. "Titan 1 yego splavy". no. 6, Moscow, AN 9SSR, 1961, 211 - 2D)

TEXT s Annealed Ti sheets with § 11.8% and the following chemical composi-
tion were investigated (in %): Fe 0.13, Ni 0.15, si 0.17, C 0.050, N 0.098,

ca 0,34, The anodizing was carried out in Hgsou solutions, Properties of the
cpatings were {nvestigated in dependence on fhe conditlons of anodizing: the
concentration and temperature of the acid, the duration of anodizing, and Dj.

The anodic oxidation of Ti proceeds in HESOu solutions at room temperature at
high voltage at the terminals, therefore coatings of low quality are obtained.

An increase of the temperature of the acld, egpeclally to 80°C and more, decreases
the voltage on the terminals yielding thus coatlngs with better protectice proper-
ties. The following optimum conditions of anodizing are presented: 1) 18% H- SOy

V.
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Investigation of the.,. ACST/K101

solution, temperature 80°C, D, 0.5 a/dm2, duration of anodic oxidation 2 - 8 hrs;
2) 189 H;SOI; solution, temper‘a'ture 100°¢, D, 2 a/dmg, duration of anodic oxida-
ti{en ¢ hrs, There arve 14 references,

Ye, Layner

{Abatracter's note: Complete translation]
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-5 TOMASOV, N, D., prof,, a kemiai tudomanyok doktora

Electrochemical theory of the corrosion of metals. Muszaki kozl MTA 19
no,1/4:65-83 161,

1, Fizikai-Kemiai Intezet, Moszkva,

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210009-0"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86- 00513R001756210009 0

SR nﬂmﬁ"‘?ﬁ%’ﬁ% B2 L‘@’t“) E.v‘c’i i"?f f‘l! r;mm’*fff

&“‘.ﬂ&ﬁ;‘?"‘} m?ﬂ E&GSW

OMASHOV, N.D,, doktor khimicheskikh nanik

Development of the electrochemical theory of metal corrosion. Acta
techn Hung 32 no.1/2:163-183 *€1, (EEAT 10:5)
(Corrosion and anticorrosion) (Electrochemistry)
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( 5/080 61/034/008/0L2/018
) 1800 1204 /U305
./-
AUTHORS @ Twmﬂmv,ND;amizdﬂmv,FP.

e
The intlucnee of the structure of thick anodically

:i‘ l'L' lu": N
oxidizcd iilms on their properties

Po10DICAL: shurnal prikladnoy khimii, v. 34. 0O. 8, 1901,
1799-1807
DI The investigation covered the dependence of certain proper-

tics of anodically oxidized films, produced by the hard anodizing
metned as developed by the instcitut Eizicheskoy kiimii (Institute
of Fhysical Chemistry @ & Unux on their structurc. .pecimens of
99 96+ purc aluminum, as well «s of a numoer of binary alumninum ;
alloys, specially cast ani heat treated by homogenization and sub- \

sequent water quenching, were used. puralumn DLeABIV (3.8 - 4. 9% %
Su, 1.2 - 1 g Mg, 0 5 . 0,90 Mo, 0.5 5i, 0.5% ve, remainder Al :
was also studied. snodic oxidation was carricd out in & 4 M Hpty

solution at & temperature of -29 and anode current densities or 2.5,

and 10 a/dm” . Ine formation voltage corresponding to these curr-

o
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the iunfluence of thic uztructure. . J206/1305

ent densities was 22 - 27 V for aluminum and 25 - 35 V tor aluminum
alloys tthe formation voltage is the voltage across the cathode and
the anode of the batn at the time when the porous part of the film
above tne barricr layevr begins tO grov: Comparison betvecn the
structure of the anodic film forming in tne normal anodizing process
(Chgy = 1 A/dmz, formation voltage = 0oV, t - 200) was also made .
)issipation of tne inteusc heat emitted during anodizing was carried
out by means of internal cooling. in which neat was conducted away
by supplementary cooling of the anodized component, oT else by means
of circulation of the clectrotiyte itself. individual cases. sim-
nle mechanical stirring of thc elecctrolyte vas sufficient. 7The
total porosity of the anodic f£iims was determined by saturating the
films with mineral oil at 950, lHardness measurements were carvied
out by means of & 1111r-3 machine. using a load of 20 g on the diamond
pyramid . The wear resistance of the anodic coatings was studied
with a Shkoda-Savina machine fitted with a revolving disc made of
the superhard wyidia® alloy, in a jet of 0.5% KoCrog4 solution. The
mcrostructure of rhe anodicallv oxidized films was examined through
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The influence of the structure . D204/D305

#M-3% and EUM-100 clectron microscopes. Negatives of 8 - 12 x 10°
masnifications were obtained . the metallurgical microscope riiEi-0
was used for the macrostructure. The following relationships were
studied: porosity (vaiunwe ' against cuvrvent density; microhardniss
and regulac soronsity analust current densitys wear and number ok
oxide cellis and pores Der 1 mmé against currei. density; anc rela-
tive wear resistance against the alloy clement content (an, g, i,
e wu, tin, -ei. The depem'ence of tne corrusion resistance propertics
on the Geoth of the thin impervious barrier layer ond the struciurc
of the porous anocic fiim produced under various conaitions of anoed-

jzine weve also noted ¢ wns found that the structure of anedic

. £i1ms conuains apars trow tha normal micropores which constituic

rhe regular porosity. certain macro and microcracis. as well as
macroveids . which male up the co.called irreguler porosity wela-

and corrosion resistancc oi thick snodicaliy oxidized fijims ou Ene )
one hand Ll tneir structure on toe otner L+ was shown that tue /
nardness and wedr reststaince of anodic Ellms produced on purc aiu-
dnum depends cusentiakly on their regular porosity  tc harceacss

tiouships werd revedled betwecn hardness., trictional wedar resi stauce ;/

B
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of anodic films produced on aluminum alloys with hign cop :2v content

(4 . 8

u denends mainly on e irreputar porosity

The nigh wear

rogistance of anodic films produced on & number of heterogcieocus

Linary aluminun alloys is due to be

sresence in the Film or cryst-

als of invermerallic compounds (voals, Mualg. ﬂuAlz}, as well as

crystals of si

Thae lower wear reaistance ot anodic films produced

on homogpencous alloys is due to the greated total porosity of thesc

filwms.
aluminum cepends o 1wWO Lactors

and the number of pores in L Llms

Tha cerrvoesion resistance Ol

anodic films produced o pure
the thickness of the barrier layer

1ith an increcasc in current

density, fiims form vhich posscss higher corrosion resistance DIOP-
erties; this is associated with an jncrease in the thiclmess of the

bloc.
follows: ¥ Keller, i
100, 9. 4Ll (1955

ASLOSIATTION.

Hunter, Y.

Card 4/5

APPROVED FOR RELEASE: 04/03/2001

varricr laycy and a decrease i the regular porosity
figures, 2 Lables amd 1l reierencess
the reference to tne .nglish-language publication reucs as
iobinson, J.

‘Phere are 9

10 sovict-bloc and 1 noun-.oviet-

.lectrochem. .0C .

Institut fizicheskoy Khimii ap bLooit Ciustitute of

CIA-RDP86-00513R001756210009-0"



"APPROVED FOR RELEASE 04/03/2001 CIA-RDP86- 00513R001756210009 0

HEAE m%ﬁiﬁﬁf R 5__;11&.5';_ Rk LR

5/080/61/034/008/01.2/018
e influcrnce of the structure. . D204/D305

Physical Chewistry. as, Ussit)

secomber 31, 1960

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210009-0"



CIA-RDP86-00513R001756210009-0

3 Sic?“’*’..mji‘?ﬂ& A T e T TS S AR S T

L

) s/076 61/035/662/005/015
. B124/B201

AUTHORS: Tomashov, N. D., Mikhaylovskiy, Yu. N., and Leonov, V. V.
’____———-—'——————\

TITLE: Mechanism of the electrochemical corrosion of metals under
insulation coatings, I. Kinetics of the destruction of .
insulation coatings on metals in electrolytes

1y PERTODICAL: Zhurnal fizicheskoy khimii, v. 35 no. 2, 1961, 367~372

TEXT: A study has been made of the electrochemical behavior of metal
electrodes insulated by means of thin bitumen-, paraffin-, bakelite-,
and other coatings. The electrodes were Pt, Ou, and Ye wires, 0.5 to 1 mn
in diameter. The film was applied by dipping the electrode into liquid

- insulating material and then slowly and uniformly extracting it by a
Warren motor. The thiokness of the resulting film was determined by the
extraction rate of the electrode and the viscosity of the insulating -
material. The capacity method was applied for measuring the film thick-
ness; it amountedto 1 - 4 Al . The kinetics of the destruction of the
insulation film on metals in electrolytes was meagsured with the aid of
the capacity and the resistance of the insulated electrode in a 0.5 N
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Mechanism of the electrochemical... g/076 61/035/002/009/015
B124/B201

NaCl solutionjy the measuring device is diagrammatically shown in Fig. 1.
After electrode 1 was insulated, 1t was dipped into glass cell 2 filled
with the aleotrolyte. Capacity and resistance were measured with a
cylindrical auxiliary Pt electrode. 3. The measurement was made with the
equal-armed pridge 5 which was fed by generator 4 of the type 3 2A (362&).
The a-C amplitude did not exceed 20«25 mv. The bridge equilibrium was
visually fixed with the oscilloscope 7 of the type 30 -4 (£0-4), the
amplifier 6 being connected to its input. Capacity and resistance were
measured at determined time intervals after the electrode was dipped into
the electrolyte. The tests were conducted at room temperature 20—22°C
within a maximum of 30 days. Fig. 2, & shows the curves of the change of
capacity and resistance with time on 8 bitumen-film covered Pt electrode
in 0.9 N NaCl. The capacity of the electrode rises and its resistance
drops with time, which is correlated with the change of the film structure
upon the action of the electrolyte. The authors theoretically jnfer from
the measurement results that the deterioration of the insulation charac-
teristics of coatings such a8 bitumen and the beginning of the corrosion
process are chiefly connected with the penetration of the electrolyte

into the microporeés and defects of the film as far as near the metal sur-
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Mechanism of the electrochemicali.. s/076 61/035/002/009/015 .
o : B124/B201 _ S
face, while the swelling of the film takes longer and ls of no.great ;
importance. Fig. 2,6 shows that RC remeins constant during a 30-day test’
i of the Pt electrode under bitumen coatings. Fig. 3, a shows the dependsnce : .
. of the Pt electrode capaclty undexr a bitumen coating on the initial fre- :
. ‘quency during 15 to 30 days. Fig. 3 shows the same in logarithmic co- :
" ordinates. The curves of the change of capaoity on Fe and Cu insulated - i
" with a thin bitumen film are given in Fig. 4. A decisive fastor determin- = i
."* ing the initial rate of destruction of the insulation film 15 the electro-' ['.J
_ chemical meture of the metal. G. V.'Akimov and N. D. Tomashov are men- '
tioned. There are 4 figures and 10 references: 7 Soviet-bloo and 35 non-
~Soviet-bloc. The two references to English language publications read as
 follows: C. Corfield, Gas., 21, 11, 35, 19453 E. A. Koening; 011, a.Gas
J., 44, 20, 303, 1945. ; §

ASSOCIATION: Akademiya neuk SSSR, Institut fizicheskoy khimii :
(Academy of Sciences USSR, Institute of Physical Chemi stry)
. SUBMITTED:  June 2, 1959 "
1

»
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AUTHORS: Tomashov, . D.l‘Mikhaylovskiy, Yu. M., and Leonov, V. v.

TITLE: Mechanism of electrochemical corrosion of metals under insule-
tion coatings. II. Kinetics of cathodic processes during the
corrosion of metals under insulation coatings

PERIODICAL: zhurnal fizicheskoy khimii, v. 35, 0o« 3, 1961, 588-594

TEXT: The authors studied the cathodic processes on metals (Pt, Cu, Fe)
whose surface was coated with thin layers (1-6 p) of an ingsulating film
(bitumen, Bakelite, and nitrocellulose lacquers) in golutions of corrosive
properties. They studied the cathodic polarization and the change in capac-
ity of insu i m electrodes in & golution of

0.1 N Felt and observed an intense polarization at the insu-
lated electrode, even at low cathode current density. The occurrence of
glectiron conductivity in individual parts of the insulating film of platinum
is explained with the electron conductivity in the film itself. A gradual
increase of the electrochenically active metal surface occurs during the
cathodic polarization, which facilitates the electrochemical process. During

card 1/2
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Mechanism of ... B121/B203

the electrolytic process, the layer round the electrode is in an active

state promoting the cathoadic process. Therefore, cathodic processes may also
occur in the thinnest spots of the insulating film. The mechanism of metal
corrogsion under porous insulating materials was discuased. The cathodic

process was assumed to take place not only on the bare metal surface but

also in the finest sections of the insulating film. Macro- and microcorro-

gion pairs occur on the metal surface insulated with'a fine porous insula- /
ting film, the free metal surface acting as anode, and the insulated part as X
cathode. The density of the corrosion current does not only depend on the J
electrochemical nature of the electrode metal but also on the electric
properties of the insulating material. The authors thank A. A. Novikov for
agssisting in the experiments. There are 5 figures and 13 references:

12 Soviet-bloc and 1 non~-Soviet-bloc. The reference to the English-language
publication reads as follows: Yasushi Soto, Masuo Kamioka, Yuhei Nemoto,

J. Elektrochem. Soc. Japan, 26, 1, E-26, 1958.

ASSOCIATION: Institut fizichesxoy khimii Akademiya nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences USSR)

SUBMITTED: July 3, 1959
Card 2/2
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5/076/61/035/004/C02/018
B106/B201

AUTHORS: Tomashov, N.D., Mikhaylovskiy, Yu,N., and Leonov, V.V.
oo =

TITLE: Mechanism of the electrochemical corrosion of metals

: under insulating coatings :

PERIODICAL: Zhurnal'fi%icheskoy khimii, Ve 35, no.. 4, 1961, 736 - 742

TEXT: .IIXs Study of the mode of 'operation. of DmAacrocorrosion pairs
forming with partial insulation of a metal surface by thin protective films

In continuation of earlier studies on the corrosion processes in metals
protected by insulating coatings (Refs 1s 2Zh. fizs khimii, 3, 400, 1960; .
Ref..2: Zh, fizs khimidy 35, 367, 1961), _tho authora conducted u-gyste-
matic investigation of the mode of operation of the macrocorrosion pair
formed from an insulated and the corresponding noninsulated metal in an
glectrolyte solutior, The specimens were prepared from wire electrodes

1 mpm in diameter and 50 mm in length, made of copper, iron, aluminum, and
zinc. The insulation materials used were bitumen, paraffin, bukelite -
lacquer, nitrocellulose, varnish, zinc white on varnish, and Fe205 on

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210009-0"
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Mechanism of the electrochemic&l per B106/B201

varnishj. the contings were between 1 and 6 4 thick. The method of apprly-
ing the coatings has already been described in the abovementioned paperse
The electrolyte golution was 0.5 § NaCl + 0.016 N 3202 + 0,01 N HCl. The

experimenia were made at room temperature and took up to 46 hourde. It was
found that an insulated jron electrode always behaved as & cathode uo
ppmpared to aﬁnoninsulated'iron electrode, regardless of the noture of the
‘{nsulation materials The maximum density of the corrosion current with
iron electrodes was in most cases attained 12-15% hours after the beginn-
ing of the experiments, With equal thickness of the coating, the macro-
ecbrrosion current on an electrode with a bitumen coating was found to be

5 times as strong as on an electrode coated with varnish. The addition
of pigmenting substances (excepting zinc white) to nitrocellulose and
varnish effects an increase of the density of the maximum corrosion
current. _Similar conditions arise also in insulated zinc and aluminum
electrodes.  The jnitial capacity of insulated electrodes rises in the
electrolyte solution by 2-3 orders of magnitude in the course of 48 hours,
while the resistance drops to about the same extent. Such phenomens do
not appear on noninsulated electrodes. The electrochemical neture of the
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Mechanism of the electrochemical «.. B106/B201

electrode metal has an effect upon the corrosion current of the macro-
corrosion pair. For the same insulation material‘(Fezo on varnish), the
density of the meximum corrosion current grows in the sgccession copper <
< aluminum £ iron <. zinc, i.e.y with dropping corrosion stability of
the metal in the electrolyte solution. The mechanism of corrosion under
the insulating coating was also gtudied. A porous insulating coating on
the metal surface caused the steady alectrode potential to turn more po~
sitive, and corrosion to be strongly concentrated in the pores and defects
of the coatingse The results of the present work show that, regardless
of the nature of the insulation material, the rate of destruction of thin
porous insulating coatings is in the first plaoce dependent upon the electro-
chemical nature of the electrode metal and of the corrosive medium. The
coating will retain its insulating properties {0 a degree proportional to
the stability of the metel in the respective electrolyte solution. This
result is of 2 great practical imporiance. N.I. Zhuravleva is thanked j\\
for her active assistance in the experimental work. The suthors intend
~ to meke a speciel gtudy of diffusion phenomena on jnsulated electrodes.
Phere are 6 figures, 2 tables, end 4 Soviet-bloc referencesSe
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ASSOCIATION:  Akademiya nauk S3SR Institut fizicheskoy khimii
(Academy of Sciences USSR Institute of Physical Chamistry)

SUBMITTED s July 13, 1959

Pig. 2¢: Change of macrocorrdsion ’ o
current with time in vapors formed ) FIG 2
from noninsulated and insulated

iron electrodes in the solution of
0,5 n NaCl + 0,016 n H202 + 0,01 n

HCl. The insulated electrode is
coated: (1) by bitumen; (2) by

nitrocellulose with Cry0s; (3) vy

: bakelite lacquer; (4) by minium
and oil-varnish; 5) peraffin; ). T o
(6) oil-varnishj gl;\ zinc white and 5w ’I@fﬂ B 3035 4 sk
oil-varnish; (8) nitrocellulose; a) hr '
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AUTHORS ¢ Zalivalov, F. P., Tyukina, M. N., and Tomashov, s D

TITLEs Effect of conditions of electrolysis upon the formation and
growth of esnodic oxide coatings on aluminum

PERIODICAL: Zhurnal fizicheskoy khimwii, ve. 35, no. 4, 1961, 879 - 886

PEXT: A study has been made of the microstructure of ancdic oxide
coatings on aluminum with the aid of an 3M_.3 (EM-3) electron microszcepes
The coatings were cbtained in snlphuric medium by the method of nard
anodizing. This special procedure, which has teer develepad at the
authors! institute (Ref. 43 We Do Tomashov, Vasin. inzhe i tekhin., no. 7y
59, 1946; Ref. 53¢ N. Do Tomashov, M. N. Tyuiira, Isaladovaniya LC korra-
zii metallov (Tr. In-ta fiz. khimii AN SSSR) wvyp. II, Neoa 1, I=d-ve AR
SSSR, M., 1951), ensures an efficient rrotuction of the surface of alu-
minum alloys not only from corrcaicyn, but aise Crom weer by frictien and
other erosive actiona. The ceoatings are tuermally siabls, and provide an
jnsulation against heat and electric current. 4 ¥Y5M -3 (UEM-3) electren

SRR
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Effect of conditions 0f oo

microscope was also used for certain examinatio?s. ?hiﬁzigture% feri oh- ;
tained in enlargements of BCCC to 1200C. A mexinun oObuufzold enlarge- 7K
ment wag obtained by further photcgrapuic en argement, The sgafl?ans .
consisted of AB 0G0 (AV0O00) aluminum (%9.99% A1) and wars ?5f1jff_mm in

size. Prior to anodizing, the specimens were graugd, pcf;anfd wiur‘a :;rﬂ
aluminum oxide suspension, and degreazed. The an?d§c oxiuafln?iuooh nlace

in 4 N sulfuric acid ct 0,59 &and a5 current densities 91 %:, ?g

100 ma/cn?, or initial voltages of 22, 25, end 27 v. Th=2 durail

dation was varied between a rfevw seconds and 12 nirutes. .
tures of very thin and very %hick coatings could'tﬁus ?e 1nfercggjr
During oxidation the electrolyte was vigorously 1§uerm1X?d %n ;*+;; |
obtain more homogeneous coatinga. The diame?or of the pfren O"tifco . )
coatings that were obtained was determined with the ‘,lncur?: 1?3.',u’smp .

The number of pores per unit area of coating was establishad from Lne

gquantity of oxide cells per unit arca, The very thin co?tl?éfd tion wors
(f = 0.05-0.084 ) obtained in the initial stagi'of'??O%Lgt:f_}iiizéﬂw v
examined directly in the eleciron micrcscope ¢tfhsr haing ufu&?J.i ‘::A 2
aluminum surface in a sublimate solution. A copy wasg p???f‘e°“°3 :n;bh
thick coatings (d =5G»10Q@.) resulting from longer ancdizing under ns
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game couditions, For this purpose, & very thin layer of collodion oT
quarts was applied to the surtace of oxidized aluminum, which tock up the
relief of the oxide costing concerred. This copy was studisd in the
electron microscope. Resultss The coatings submitted to investigation
are no dense oxide layers irregularly traversed by channel-shaped pores,
but constitute dense packings of cells in the form of hexagonal prisms
resting normally to the metal surface, and conpected»to.ope another at

the side faces. These resulis were compared with the gtructuree of
coatings obtained under usual conditions of anodic oxidation in sulfuric
acid, For this purpose; aluminum speclimens wera anodically oxidized et
20°C end s curreni density cf 10 ma/cm , and an inttinl veltage of 10 Vo
The mean_diameter of the porss in tre coatings was found te te indepen-
dent of the method-of enodizing in sulfuric acid, and to amount to 120 A.
It yas‘established on the other hand_that coatings produced by th2 above
described metﬁog of hard anodizing exhibit basically new proparties, They
display_a_great hardness and stability agninst wear by friction, Thege
improved properties are based upon an enlargement of oxide cell dimen-
sions (by a thickening of the walls) aad upon the reduction of the number
of pores per unit area of the coating. The scientific workexrn of the

.Card 3/5
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laboratory for sorption procesces-at the-authora! inatitute are thankad
- for their assistance, ¥, M. Luk'ysnovich and Yoo A. Leonttyev for valu-
able .advice. There are-8 figures, 1 table, and 10 referancess 7 Soviet-
bloc -end 3 non-Sovieb-bloc, The reference o the English language pub-
lication reads as followss F. Keller, M, S, Himtery D, %. Robinson, Je
" Electrochem, Soc., 100, 411, 1953,

. ASSOCIATIOR: - Aks,demiyé. pauk SSSR Institut fi;ic{les)‘:c{,’ khimidi
) .- (Academy of Sciences USSR Imstitute of Physical

: _ Chemistry)+
SUBMIT?EDs - . July 24, 1959 '
“Gard 4/5 D
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. o £ N
LAUTHCRS : Temaspev, M. D., Cherniva, G.P., and Al tnvskiy, R. H. (Moscow)

R

T1TLE: Study of the rechanism of electrachemicul cerrcsicn of
titariur IIr. Orrvoegien and elactrochenmical btehavicr nf
Fita-um and t1torium alless mish platinum and yallzdium an
neitrons of euifuric and hydrochleris acid
CERIGHICAL “rgvnnl Citichestcy kbimil, ve 3%, no. 6, 19041, 10r8..1077
TEAT: The -orreascw registagse of tikeprum ro bioh wid sencen!rations and
. o . i 3 oo o Ve e et hwi
temgeraturse atcve room temparature wan improved by #iicvieg wuth Ptocr vd.
mueriturss ateovs g _ 5 N orm
The foliering alleys were pads of titauivm cf the t{ye BT.' (VT 1z. J%‘z.zi
‘a vaey ; A i H s D 5 Phs
in a vacuur high-frequency furrans; un7. 13 Ti +1 % Pty ng /.. :1~.};.P J
no. 3: Ti+ ! % Pd; no. 4: Tiw? <5 Pdy and no. 5 pars Ti (remolter JULE
Phe electro-hemical -~harasteristics of thesge samples were studied by
recording the 1« slarizaticr enrven with an elsctrony
- L e T N ~ [P L A g u
rotenticstat. e vegul*= abeuined from 40 % H,50,

cant s EOT:-atuady crtertinlg
caparding to the paagivalion vy rent Ig;

vtertios iy

T, 1

and Ti -1 <5 Py wity ihe
Ey=Dpassivation retanti
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Study of rhe mectantug € clootrr nen: 40, 9’61/32?3
Ean=pc:?ntial of cremmysta paealeato. “CraEraniLry to the corrent Iqe of
the passire atatay Eq-:a~t;'ﬁt4rh vetertoyly I le the catnadie, and T the
k " a
Ancaic turrer*; Ey- potertial ar ‘he pyar gen electvrda, The ¢lher alleys
shv:wd similar resntte Foa, popregoete tihgge sntned fren 40, 60, ard
C e H, Hﬁd Ag pnr o ve omeon Tror Frg o there a0t crrogion maxima
uith TL. et only ons with 4he o iveye . Anadic Lolari itiar e HCL shewed
the same bhehavier 25 10 RS0, With Ti n 20 % HC1 (Fier 6, however, a
274 : ‘ o
cathedie passivivy oourred due 1 the fapmatica of 4 rrotertiva laver of
Fatantur hydride. The reanis. are as Tollews: 1Y) Titacine alloys
sntaining Pt and Pa are muen rmore resistant tc -orresice than rurs Ti.
Z) Increased temperature and acid scrcentraticn tomplicates the passivation
of Ti because thv potential ig shifted in the directian of ~ozitive values.
3) In alloys of T: cont i he steady retential becomqs mara
vositive due to 2 redun n n overveitage by 330-400 av and,
thus, lies within *ra rompletely or 11“' t “\mnle'ﬂl"
pngsivated. This rfacr 1o & in the eorresicn regiztance of
thege allg .. There 7 fig es, and !! references: &5 Scviet-
bise and 6 non-Soviet-bloc. Tha 2 most important references to Bngliak-
qu'd ?/'!7
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Study of the mechanism of electrochemical... 3101

language publications read as follows: J. B. Cotton, Chemistry and
Industry, no. 3, 68, 1958; L. B. Golden, I. R. Lane, W. L. Achernman,
Industr. and Engng. Chem., 44, 1930, 1952.

ASSOCIATION: Akademiya nauk SS3R, Institut fizicheskoy khimii (Academy of
Sciences, USSR, Institute of Physical Chemistry)

. SUBMITTED:  August 3, 1959
' Fig. 1: Potentiostatic ourves of anodic polarization of Ti and Ti+1 % Pt
in 40 % 32304 at 25 and 50°C. Legend: &) schematic anodic potentiostatic

curve (exnlanation in the fext), f) cathodic curves: 1) Ti in 40 % H,S0,

at 25°¢c and with increasing I; 2) idem with decreasing I; 3) Ti at 50°C°

) Ti-+1 % Pt at 25°C; 5) idem at 509C; anodic curves: 6) T4 at 25°C and
with increasing I; 7) idem with decreasing I, 8) Ti at 500C; 9) Ti+1 % Pt
at 25°C; 10) idem at 50°C. .
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AUTHORS: paleolog, Ye.N., Fedotova, A.Z«, and Tomashov, K.D.
s_—r‘_’———-'—"—"A —
TITLE: Kinetics of electrodic processes and the machanism of
spontaneous dissolution of n-type and p-type germanium
of different resistivity
PERIODICALs  Doklady Axademii nauk SSSR, v. 13T, moe 4, 1961, 900 - 905

TEXTs The pi‘esent paper was intended to solve the following problems In

spite of equal chemical composition and equal surface condition, hydrogen
1iberation and reduction of 1{202 takes place moTre slowly with p-type ger-

mapium then with n-type Ge. On the basis of the general concepts of semi-
conductor physics, the authors proceeded from the assumption that preva-
Jently electrons of the valency band participate in the cathodic reduction

202 in the case of p-type Ge. With increasing resistivity of p-type Ge

(reduction of hole concentration), the rate of this process decreases owing
to impoverishment of the surface in holes. The change in the rate of the
cathodic¢ process jn p-type Ge as & function of i{ts resistivity would thus
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Kinetics of electrodic processes «.. B101/B208

be an indirect proof of this assumption. Cathodic polarization and rate of
spontaneous dissolution of the following Ge specimens have now been measureds

n-type Ge ‘ p-type Ge
resistivity ¢ , ohm.cm 1,03 10.03 20.0 1433 12,05 20.0
diffusion length L, mm 0655 1433 145 0.4; 1,05 145
q/L ' 2,03 T.73 13.3 3,2; 12,03 13.3

The experiments were carried out in H,S0, (pH = 1.0); H,50, (pH 1.0) +
+ 0.2 ¥ H,0,; and 0.5 ¥ N32504 + 0,05 K KiFe(CH)6. The method has already
been described by the authors (Ref. 13 2hFKh, 34, no. 4 (1960)). The re-
sults obtained from 112804 are given in Fig. 1, and those from 32804+H202

in Fig. 2. The reaction of l?e(cn)é]3' was not inhibited in the case of
p-type Ge. Inhibition of the reaction with 112804 and 528044—37202 increased

with increasing ¢ of patype Ge., The curves show no section that would
correspond to the limiting current of free elecirons. This confirmed the

Card 2/6
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Kinetics of electrodic processes ... B10f/B208

agsumption that the maj'prity;,zoarriers in nq-ty.pe"’-‘qe ,copeis{’of free elec-
trons, in p-type Ge, hawever, of electrons of the valency band, Hardly
any impoverishment in holes occurfed on the surface ‘of p-type Ge, oving %o
the positive reduction potential of this {on. The rate of egmtaneous

dissolution in 32804(pﬂ 140)+042 ¥ 3202 did not depend on the type of con-

ductivity and ¢ g and was between 0,87 - 0.98 mg/cmz,hr, This is explained
by the fact that -the surface of both types of Ge: in this Bolution is posi~
tively charged at a steady potential, and hole concentration is thus in-
oreasedy “The rate of spontaneous dissblution is here determined by the ca-
thodic process of n-type Ge and thgianod;ciprocosa}pf p-type Gew The va-
lues’ calculated from the ﬁolarization'dihgram'for'the-steady potential
.and- the rate of spontaneoup dissolution were in. good agreement with ex~
:perimental date, There are 3 figures -and .7 referencass 4 Soviet—-bloc and
_'5__-'nou«?S_o'vd;‘a’o-bloo',»_-'--The 2 peferences to English.language publications

read as followss -Wa Brattain, G3 Garreti,. Bell System Techna Jé) 34y Noe
1, (1955); J.Bs, Flyhn, J. Electrochem. Soce, 105, 715, (1958),

... ASSOCIATION: Institut fizicheskoy khimid Akademii nauk SSSR (Institute
. of PHysioal Chemistry or.’.the Acedemy of Sciences USSR)

_bard 3/6
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‘PRESENPEDY-. ... . Noyember 185 1960 .by* Al mgmy;}éaaeﬁxcmn. e
sumMitrEDs | ‘November 10] 1960 ST
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B101/B110
AUTHORS: Tomashov, N. D.,, Al'tovskiy, R. M., arnd Kushnerev, M. Ya,
TITLE: Examination of structure of passive oxide films on the

surface of titanium
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 4, 1961, 913 -~ 916

TEXT: The authors studied composition and structure of passivating films
forming in auto-passivation of Ti in various solutions and in anodic
passivation. Reference is made to a previous paper (Zav. lab., no. 3

(1960)) Here, the oxide film forming on oxidizing in air on titanium

and its alloys BT -5 (VT-5), 873 (VP2), and 873 -1 (VTZ2-1) was found to

consist of TiO. In this case, the oxide film was loosened from the metal .
base by means of a 5% Br solution in anhydrous methanol, and electrono- /
graphically analyzed by "transmission". In the present study, the same v
method was used. Composition and structure of films forming on Ti were
examined: (1) in auto-passivation in 5% HC1l, 5% H,S0, . 6% HNOB. 1 N NaCl,

1 N NaOH at vroom temperature; (2) in anodic ox1dation in 40% H2 " at the
Card 1/3 '
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potentials -0.05, +1, and +8 v; (3) in oxidation in boiling 65% HNOB. It

was found: (A) Orientation of the metal layer due to polishing of the
surface causes an orientation of the crystals of the oxide film; (B) All
diffraction patterns of the oxide films obtained by the solutions

mentioned under (1) and (2) for -0,05 and +1 v agreed best with the
diffraction pattern of titanium oxide having the composition T1205~(5m4ﬁﬁ02§

(C) In the case of (2) at +8 v, and in the case of (3), the oxids film

consists of T102 having an anatase structure which contains a amall

quantity of rutile. Electron diffraction patterns obtained by reflection
agreed with the transmission electron diffraction patterns. This confirwms
that removing the film from the titanium surface did not cause =
structural change. Conclusion: TiO2 forms under rigorous oxidation

conditions., Under milder conditions (auto-passivation at room temperature.
anodic oxidation at a positive potential not being too high), the lower
oxide, T1203e(3a4)T1029 forms. Under conditions being still milder, the

formation of even lower titanium oxides is possible. There are 2 figures,

Card 2/3
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2 tables, and 15 references: 10 Soviet-bloc and 5 non-Soviet-bloc. The
two references to English-language publications read as follows: P. H.
Morton, W. M. Baldwin, Trans. Am. Soc. Metals, 44, 1004 (1953); S. Ogavwa,
D. Watanabe, Sci. Rep. Res. Inst. Tohoku Univ., no. 2, 184 (1955).

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry of the Academy of Sciences USSR)

PRESENTED: July 5, 196%, by V. I. Spitsyn, Academician

SUBMITTED: July 4, 1961
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AUTHORS: 2alivalov, F.P., Tyukina, M.N., Tomashov, N.D.
TITIE: Properties and microstructure of thick layers of anodic films
on aluminum
PERICODICAL: 7hurnal vsesoyuznogo khimicheskogo obshchestva imeni D.I.
vendeleyeva, v. T, no. 2, 1962, 235 - 2%
T=XT: The effect of the conditions;of electrolysis in sulfuric acid on

microstructure characteristics of anodic layers was demonstrated in earlier

papers. The effect of the microstructure of anodic layers on their properties

i5 investigated in the present work. Electrodes of AE 000 (AV 000) aluminum con-
taining 99.99% Al were used and ancdic oxidation was carried out in b N HpSOL,
according to a method of the present jnditute, These conditions allowed the pre-
paration of layers with different, but exactly defined structures, It was ob-

served that an Increase of the oxide cell of structure (distance between two parals

lel planes of the cell, which increases with current density) also lncreases the
micro-hardness and strength of the anodic layer. Thus with an increase of alumi- \
num oxide cell from 280 A to 5“7)& micro-hardness increased from 350 to 600 kg/nun'z. /
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Since the diameter of the pores remains constant and the increase of the cell is
effectea by an increase of the thickness of the walls; the rise in micro-hardness
and endurance is easily to explain, Therefore, in the manufacture of anodlic
coatings with high mechanical propertics, electrolytic conditlons must be applled
which allow formation of coarse structure cells. No protection can be effected
by the aluminum oxide layer in media which dissolve the oxide. 1In these media
the layer between metal and oxide film protects the metal. The thickness of this
barrier layer was determined by a method described by M, Vernik and R, Pinner.
Chemical resistance of the anodic layer increases with the thickness of the bar-
rier layer, since the latter prevenis the penetration of agressive ions through
pores of the aluminum oxide film. Thus an increasing of the barrier layer from
102 A to 266 ﬁ\ increases more than twice the time necessary for the penetration
of agressive lons, There are 2 figures and 4 references,

ASSOCIATION: Institut fizichesgkoy khimii Akademii nauk SSSR (Institute of Physi- o/
cal Chemistry of the Academy of Seiences, USSR) ¥

Y

SUBMITTED: May 1%, 1961
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AUTHORS: Deryagina, 0. G., Paleolog, Ye. N. and Tomashov, N.D.

omashnov, Seze

TITLE: The mechanism of etching of p-n boundaries in mono-
crystals of germanium

PERIODICAL: 2Zhurnal prikladnoy khimii, v. 35, no. 6, 1962,
1276-1280

TEXT: Stationary potentials (E) of Ge were measured in relation

to its type of conductivity and specific resistance (p), to ex-
plain the mechanism of etching. The specimens of Ge were mounted

in plastic, polished, etched in hot H202, and experiments were then

carried out in: (I)1'N NaOH + 0.02 N K3 Fe(CN)s, and (II) 1.0 XN
NaOH + 1 N H202, in air, at room temperature. In II the stationary

potentials were practically identical in the n and p regions’
(v-750 mv) and were independent of pe In I, E(n)Ge and E(p)Ge va-

—
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ried by ~100 mv (E(n)Ge more- negative) at P,é1 Q.cm, and approa-
ched eacnh other closely as increased to 10 - 20 Qv.cm. Studies

of the (n)Ge - (p)Ge couples in I (polarization curves for (n) and

(p)Ge) and microscopic observations showed that the agodic (n) re-

gions dissolved preferentiallg at 0.034 - 0.038 mg/cme . hr (corr.

" current density = 0.056 mA/cm<). The etching was most pronounced
‘near the boundary itself. No preferential etching was observed in
II, concluding therefore that the preferential dissolution of (n
regions takes place only in solutions in which E(n)Ge 'E(p)Ge’

There are 2 Ifigures and 1 table. .

SUBMITTED: June 7, 1961
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\HOR::  Tomashov, NiD., Dootor of Caemical Sciences

C pITLE: ' Syspowium ,oﬁ,_pgr_ro»oion-anq .'nt'll.'pr_otcotion‘

_PERIODICALs  Akademiya Jauk 85SH. ~ Vestnik, Bo: 1y 1963, 84 - 03

PEXTs This symposium was held in- Bratislava (Oslec,hononkh).on S ept emder
10 - 16y 1962, 1t was attended by delegates from eleven countriess . .
" Austria, Great Britain, unaa_ry.{ﬁaatern Gerasny, Poland, USSR, rinland,

-~ France, Western ‘Germany, Csechoslovakia, Switserland, ~The main vork was [~
 ‘done “in three sectionst -Section: wPheory and practice of metal proteation™t. /
" passivity of metals, ‘protection against cor’rosiou-bj‘volotilo inhiditors,

' dgvel,o{ament of new stainleas ,at.a'els.‘w'ith reduced nickel .content, protqeuon
against atmoapheric influences, development of testing methods using a o
potentiostat, etc. The second section dealt with probless of metal protec-

o tion by coatings, methods of applying coatings, automation and meohanisation

.- vof these processes. The third gection dealt with investigstion resulte .
- 'and progress achieved by efficiency measures in.applying protective. coatinga '
! to rolled products. - Phe eymposiuvm showed the main trends in various. - . :

" ‘countries in the theory and practice of netal‘proteotioﬁ- It ‘was unsnimoualy
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-the oonstruot on of. neta]. ltrnotma and machine assemblies. An ssger ex-

V_dhange ‘of Opiniona -showed :that remearch carried out by Soviet scientiste had
" ; ; 'vprk 18 :the field of metal protection would benefit -
exohangiug thc results of imvestigation. The author l/
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g on 2orrosion under stress

Titan 1

Metallotermiya 1 elektro-

ggito s M
AUTHORS: Pomashov, N.D., and Modestove, VoNe
TITLE: Behavior of titanium alloy
jn an acid environment
SOURCE: Akademiya nauk SSSR.
yego splavy. no. 6, 1961,
khimiya titana, 221 - 229
TEXT: The authors studied the

terial with an g-gtructure --
alloy BTl (VT1) -- during t
problem that has also been
were conducted in 503 ~ 70 ,
tensile-stress of up to 70 kg/mm was
ne in accordancs with the method of W.
Tr, Inst. fiz. khime vype
periments tpe solution
pefore being lowered to
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Behavior of +itanium alloys on ... D228/D343

lutions with a high corrosion-rate or on the superimposition of
large stresses; and (b) to the fact that in such solutions the spe-
cimens rupture in a comparatively snor* time owing to their rapid
deformation. The fissures caused by the formation of hydrides are
of 1little consequence in the pre-rupture period. On corrosion under
stress welded specimens of both allcys disintegrate 1.5 - 4 times
more rapidly than 1s the case with unwelded specimens. There are

7 figures, 1 table and 13 references: 3 Soviet-bloec and 10 non-
Soviet-bloc. The 4 most recent references to the English-language
publications read as followss: R.D.W. Strough et al; Battle Memo-
rial Inst¥, Titanium Met, Lab., Columbus 15, 54; 1957; R. Meredith
et al, Welding J. 36, 9, 415, 19573 G.R. McKinsey, et al., Trans.
Amer. Soc. for Metals 50, 436, 1958; Thien-Shin Itu et al., Ibid. J{
50, 455, 1958,
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\4.8500 B117/8147
AUTHORS: Vedeneyeva, M. Ac) Pomashov, N« D«
omasnoTy -
TITLE: Corrosion of 1X18H? (1Kh18§9) steel in sulfuric acid solu-

tion of CuSO4

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 24, 1961, 307-308,
abgtract 241209 (sSb. wgorroziya i zashchita konstrukts.
metallich. materialov'. WU., Mashgiz, 1961, 108-115)

TEXT: The corrosive action of H2804 and CuSO4 on Cr-Ni austenitic steel

wag examined in & number of solutions with different concentrations of
H,S0, (15 5y 10, 15, and 20%) end CuSO, (0, 15 5y 105 15 and 20%). At
all concentrations, no intercrystalline corrosion was observed in boiling
32304. The uniform corrosion rises with an increase of concentration.

An addition of CuSO4 sharply reduces uniform corrosion and produces

intercrystalline corrosion. This 18 attributable to the fact that the
separating contact copper, being an effective cathode, increases the anodic
Card 1/3
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Corrosion of 1X18H9 «.os B417/B147
polarization of the steel, thus jeading to anodic passivity. The
aggressiveness of the solution riges with an increase of acid concentra-
tion. Intercrystalline corrosion is observable in 5 and 10% H2504 at any U}(
¢ to develop

€nsS0, concentration from 1 to 20
The latter 1is, however, no more ensured by 20 CuSO4,

granular passivity.
although a slight jntercrystslline destruction is observable only after
a 103-hr test in 5% acid with 15 and 20/ CusSQ,. An intercrystalline
destruction depth of the order of 0.03 mm can be reached by keeping the
gteel sample in 8 boiling 10% CuSO4 golution with 20% sto4 for 6 minutes,
with 15% sto4 for 10.5 minutes, with 10% H,S0, for 1.3 hr, and with

5% H,S0, for 103 hr. No intercrystalline nowever, observed
within 100 hr in a solution of 10% CuSO, and 1% H,S0,- The grain
boundaries are chiefly corroded at a potential 4hat is sufficient for

passivating the grain but not for passivating the boundary. 7The most
intense intercrystalline corrosion is observable in golutions with a ateel

1% CuS0, ig sufficien

corrosion was,
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Corrosion of 1X18H9 ... B117/B147

potential not higher than 600 mv. To find out the tendency of steel
toward intercrystalline corrosion, solutions of varying aggressiveness can

be chosen by changing the content of 52304 and CuSO4 according to the

purpose of the investigation. Ain increase of the CuSO4 content reduces

the aggressiveness of the solution, whereby the time elapsing up to

intercrystalline destruction is prolonged. An increase of the H so4 con-

tent increases the rate of intercrystalline corrosion. At an increase of

the HSSO4 concentration > 10%, CuSO4 additions of less than 5% should not

be used to prevent uniform corrosion. The occurrence of intercrystalline
corrosion can be gpeeded up by about 5 times by etching the samples, and
not polishing them with emery paper, before the test. [Abatracter's note:
Complete translation. |
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AUTHORS: ;Tomaahov, N. D., Isayev, K. I.

TITLE: Investigation of Anodic Processes in the Cra
caused by Corrosion \

ck Formation in Ketals

PERIODICALs Doklady Akadenii nauk SSSR, 1960, Yol. 132, FNo. 2, PP- 409-412

TEXT: The authors jnvestigated the electricgg factors of crack formation in
%9(4.5% Al, 1.1% Zn, 0.6% Mn, Test

metals caused by corrosion in the alloy MA2-
Mg). The samples were subjected to a stress of 15 kg/mm and corroded in a

solution of 20 g/1 chrO4 + 39 g/l KsCl. An impulse polarization was carried

out with an electric current of rectangular amplitude (0-0.5 ma/cmz) and the
potential was measured by means of 8 loop oscilloscope. The potential in the
crack formed was measured by means of a glass capillary with an internal
diameter of 3-5 po Fig. 1 shows that the anodic polarization of the alloy
(with continuous variation of amperage) amounts to 5800 v°om /a in non-stressed
state, whereas it atteains only 450-500 v-cm /a in stressed state. Already here-
from it may be concluded that the development of the corrosion crack is due to

card 1/3
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Investigation of Anodic Processes in the Crack 8/027/60/1}2/02/46/067
Formation in Metals Caused by Corrosion . B004/B0OOT

the reduction of anodic polarizability. Concerning impulse polarization an
equation is derived for the potential drop ZSEr after switching off of the

polarization current i5. Fig. 2 shows that the discharge ourve can be reproduced
by the equation for the discharge of & capacitor, which is shunted by means of

a resistor. Fig. 3 shows the change of anodic polarizability in the course of
development of the corrosion orack. By means of a microscope a vigorous
separation of hydrogen was observed at the deepest point of the crack, whereas
on the sides of the ocrack no hydrogen was formed. On the basis of experimental
data, the asuthors arrive at the conclusion that the rapid development of the
corrosion crack was caused by the sudden intensive decrease of anodic polariza-
tion (up to six orders of magnitude) in the zone of crack formation. Here, not
the entire crack, but a 1imited region in its deepest point served as anode, The
authors refer to papers by A. V. Ryabchenkov et al. (Refs. 3, 4) and P. A.
Rebinder et al. (Refs. 5, 6). There are 3 figures and 8 references, 6 of which
are Soviet.

ASSOCIATION: Institut fizicheskoy Kkhimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences, USSR)

W
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Invesfigation of Anodic Processes in th
e C
Formation in Metals Caused by Corrosion rack
January 22, 1960, by 4, N. Frumkin, Academician

PRESERTED:
January 14, 1960
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] s/076/60/054/010/012/022
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18 8310 2808,1530, 1134 B015,/B064
TITLE: Investigatiops of the Mechanism of\Electrochemical Corrosion
of Titanium)&ﬁl. Corrosion and Passivity of Titanium in
7 HydrocﬁIorTc cid Solutions in the Presence of Platinum,

Copper, and Iron Ions

- PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 10,
pp. 2268-2274

TEXT: The passivating action of Pt4+—, Cu2+-, and F83+ jons upon other
metals; .8« stainless steel and titanium has previously been studied

by various researchers, among them by D. G. Monipenni, B. P. Artamonov, JK/
A. I. Shultin, G. P. Maytak, N. I- cratsianskiy, G. P. Chernova and

N. D. Tomashov, D- Shleyn and D. Smatko. The electrode potential shifts,

when these ions are added, to more positive values. Uhlig and Geary

(Ref. 9) assumed that cu®’ and Fe ' adsorb on the titanium surface, take
up electrons and form dipoles whose negative end dips into the solution,

Card 1[*
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Investigations of the Mechanism of Electro- S/O76/60/0§4/010/012/022
chemical Corrosion of Titanium. II. Corrosion BO15/B064

and Passivity of Titanium in Hydrochloric Acid

Solutions in the Presence of Platinum, Copper,

and Iron Ions

so that passivation is due to 8 gaturation of the valencoe forces of the
surface atoms of the metal. The present paper jnvestigntes the influence

pehavior of titanium in & 15¢% hydrochloric acid solution at 250c. BT -1
(VT-1ID) titanium was used (0.13-0.15% oxygen, 0.015% hydrogen, 0.024%
nitrogen, 0.12% iron, 0403% silicon)q The admixtures were added in the
form of EQPt016’6HZO, Cu012“2H20 or FeClE’GHZO, The experiments were made

of the Pt4+-, Cu2+-, and F93+ ions on the electrochemical and corrosion b)(/

in closed vessels, and the rate of corrosion was determined from the weight
loss of the sample. Table 1 gives the results obtained, showing that in
the case of small amounts of admixtures, corrosion is accelerated, i:€.,

most by Pt4+, less by Cu2+, and least by F65+a An increase in admixture
leads to the passivation of titanium with an efficiency decreasing from

Pt4+ over Cu2+ to Fes+a Anodic polarization (Fig- 1) also leads to a
transition from the active to the passive state. From the curves of

Card 2 6
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Investigations of the Mechanism of Electro- 5/076/60/034/010/012/622
chemical Corrosion of Titanium. II. Corrosion B015/B064

and Passivity of Titanium in Hydrochloric Acid

Solutions in the Presence of Platinum, Copper,

and Iron Ions

cathodic polarization it may be seen (Fig. 2) that in the presence of

the cations added, the polarization curves reach essentially more

positive potentials up to the limiting diffusion current than the curves

in pure hydrochloric acid. Measurements of the constant potential after a
purification of the titanium surface in the solution showed that only if

the Pt4*-ion concentration is increased to 3?10“6 g.ion/1 in 15¢ HC1, U)(
titanium remains in passivated state after the purification of the

surface. For iron ions, spontaneous passivation is only reached at a

concentration of F93+ 1»10"3 g.ion/l. The results show that the Pt4+-,

Cu2+-, and Fe3+ jons are anodic inhibitors, which due to the acceleration
of the cathodic process (Fig. 2) effect an anodic passivation of the metal

surface (Fig. 1). The action of the Pt4+— and Cu2+ ions may take place
in two directions - on the one hand, as cathodic depolarizers, on the
other hand, they form affective cathodic areas thus, accelerating the
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Investigations of the Mechanism of Electro- s/o76/6o/054/o1o/o12/022
chemical Corrosion of Titanium. II. Corrosion BO15/B064

and Passivity of Titanium in Hydrochlorie Acid

Solutions in the Presence of Platinum, Copper,

and Iron Ions

cathodic process. The F83+-ions accelerate the cathodic proocess only as
depolarizers. By a similar mechanism it is possible that other noble
metals such as Pt4+ gnd cult bring about the titanium passivation as well
as ions with variable valence (e.g. sn, Pb etc) in a similar way as the

Fe3+-ionsa V. I. Layner and N. (. Kudryavtseva are mentioned in the text.
There are 3 figures, 1 table, and 14 references: 10 Soviet, 1 US, and 1
German,

ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii (Academy of
Sciences USSR, Institute of Physical Chemistry)

SUBMITTED: January 21, 1959
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A161/4030
AUTHORS pomashov, N. D.i gtrekalov, P. V-
‘—___,_———————h-_
TITLE: The corrosion rate of iron-carbon alloys in acids

PERIODICAL: Tzvestiya vysshikh uchebnykh zavedeniy. Chernays metallurgiyé,
no. 14, 1960, 143 - 48

TEXT:= As is knowr; the corrosion of iron in an acid medium is mainly
determined by hydrogen depolarization and depends to & high degree on the '
number of microcathodes and the value of hydrogen overvoltege on thenm. \J/
Such cathodes are in the first place the cementite with its more positive ——
stationary potential than that of ferrite, and graphite. Besides, some
slag inclusions also form cathodes as they are positive in respecl %O
a-s0lid iron solution. Dotailed date on the behaviour of carbon steel in
' acids is of practical interest - e.g., foT svaluating the corrosion losaes
of various steels in pickling, for determining the permissible acid con-
centrations for storage and transportation in ferrous contailners; and the
1ike. The purpose of the present work was to obtain numerical data on
the behaviour of carbon steal in nitric, sulfuric and hydrochloric acide.
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Pive common carbon steel grades of the "Serp i moloi" plant each with &

different carbon content (0.025, 0.7, 0.3; 0.45, and 1.0% C) and cast iron
with 2,28 % C were studied. The steel was preliminarily annealed at §009C
for 1.5 hour; specimens were tested in a thermocstai at 25°., The test time
was from & few minutes in undiluted acid to 40 - 50 heurs in wenk sulfuric
and hydrochloric acid solutions. The results are illusirated in 4 graphs.
In nitric scid the corrosion rate gose rapidly with increasing aclid con-

centration and was 1000 - 3000 g/m h at 10 % solution, rose abruptly in the
10 - 30% interval and reached the maximum of 10,000 - 20,000 g/m’h at 30 %.
The increased activity of hydrogen ions (1.e., hydrogen depolarization)
and reduction of anions are tha2 causas of the higher corrosion rate in ni-
tric acid compared with sulfuric or hydrochloric. An increase of the C
content speeded up the corrosion in nitric acid only up to a certain limit,
from which the corrosion rate decreased (Figure 1), which is explained by
passivation through accumulatiosn of active cathode components on the sur-
face (carbides, graphite, slag inclusions). Analogous ccrrelations were
found in sulfuric acid (Figure 2), but the corrosion rate was lower and
more smooth in variation. The mechanism is apparently not identical with

Card 2/8
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the process in pitric acid, for it is probable that the formation of sul-
fate or sulfide films jncreases protection. In hydrochloric acid the solu-~
bility of metal is slow at a 1ow concentration, then gpeeds up abruptly
(Figure 3) and is determined vy the gspeed of hydrogen ions discherged. In-
creasing C content gpeeds up sorrosion. The data of practical importance
for the quantitative correlation of the corrosion rate K of stasl and the
hydrogen ions activity o¢ for zach of the three acids wer# jetermined
(Figure 4). The relation is expressed by straight lines, and their parallel
trend shows that the dissclving of steel follows the same law, and the
constant n (tangent of the straight lines incline angle) does not depeni
on the C content in alloys. Ths analytical dependence of the dissolving
rate of carbon steel fits the formula nesually employed in 1literatures (Ref.
4: S. A, Balezin, T. A. Krasovitskaya, Zhurnal prikladnoy khimii, 1991,

no. 24, 127): n
K = k-a

ate, a~ acid activity, k and n - constan%s). The
activity equal a
Azoording

(K - metal dissolving r
constant k presents the corrosion rate of metal at acid
unit; the constant n is determined by the nature of the acide.
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to data obtained in thesse experiments, n is 0.875 for nitric acid, 0.90

for hydrochlorie, and 0.33 for sulfuric acid. Knowing the empirical k
constant (that depends on the nature of the acid and the composition of

the alloy and is determined by the lengths cut offy the straight 1g X -

- lgglines from the ordinate) and the determined 4 congtant values, the —_—
corrcsion losses may be roughly calculated for carbon steel in non oxidjiz-
ing acids. .In the case of oxidizing acids this will only be possibtle for

acid concentrations up to the maximum on the curves (Figure 2 and 4), i.e.,
as long as the corrosion rate increase 1s 8till exponential. Theres are
4 figures and 4 references: 3 Soviet and i non-Soviet.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED:  February 11, 1960
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14.8360 B{1O B138 !

AUTHQRS: Tomashovs H. D., Mikhaylovskiy, Yu. N., Leonov, V. V.
TITLE: Study of the action of macrocorrosion pairs formed when a

metal surface is partially protected by thin protective films

PERIODICAL: Referativnyy zhurnal, Khimiya, no. 17, 1961, 293, abstract
174218 (Tr. In-ta fiz. khimii. AN SSSR, no. 8, 1960,

305 - 312)

TEXT: The authors investigated the effect of macrocorrosion pairs on
protected and unprotected metals immersed in an electrolyte consisting of
0.5 N NaCl, 0,016 N H202 and 0.01 N HCl at ~20°C. Protective materials

used were: asphalt, paraffin, #ax, bakelite varnish, nitrocellulose,
drying oil, whit with drying oil and minium with drying oil. The
protective films (PF) were 1.0 - 6.0p thick, Irrespective of the type of
the PF an insulated electrode in couple with an uninsulated one always
acts as the cathode. The corrosion current of the pair increases in the
order Cu-Al-Fe-Zn. The presence of an incomplete PF on the metal
surface leads to an improvement in the static potential of the electrode
Card 1/2 X
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Study of the action of macrocorrosion... B110/B138

and the strong localization of corrosion in the pores and places where the
protective film is broken. Tre resistance of the PF is not only
dependent on the properties of the material of which it is made but also
on the corrosion potential of the metal in the aggressive medium in
question, [Abstracter's note: Complete translation,]
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AUTHOR: Tomashov, N,D,
PRERRGERA
i TITLE: Corrosicn and proisstion of me-tals in sea water

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 6, 1961, 50, abstract 61389
("Tr, In-ta fiz. khimii, AN SSSR", 1960, no. 8, 313 - 332)

'J TEXT: Factors are diecussed (the gecgraphicar and biolcgical factor, the

’ effect of the motion qpned of the water) affesting corrosion resistance of metals
in sea water, which 1s considered az a corrcsion eleshirolyte, Contact corrosicn
of varicuz metsls in sea water 1s studied, as well as the effect of the naturse of
metal coniact with water, and ncn-uniform asration during cerrcsion in sea water, e—
The folloWing anti-corrosion means are recommended: efficient dezign c¢f marine
consiructisns and shipzs effilclient technologtioal operatisns during thelr construc-
tion and repair; improved quality of metals emplcyed; imprcved qualily and zech-
nology of applying protechive ccatings; extsnded use of electrothemical protec-
tion, There are 31 references

e, Layner

[Abstracter's note: Complete transiation]
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- TOMASHOV, N.D.; MIKHAYLOVSKIY, Tu.N.
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tration of an
Electrical method of determining the rate of pene .
electrolyte through protective films. Trudy Inst.fiz.khim. 8:249-
' 253 160, (MIRA 14:4)
- (Electrolytic corrosion—~Tosting)
‘ (Electric testing)
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,Toi&ASHov N.D.; LUNEV, A.F.; MIKHAYLOVSKIY, Yu.N.; LEONOV, V.V.

——
Determination of protective properties of metal coatings. Trid:{[, )
Inst.fiz.khim, 8:235-248 '160. (MIE :

(Protective coatings)
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< TOMASHOV, N.D.; BERUKSHTIS, G.K. ,

T ion by meteorological
petermining the rate of atmospheric metal corros 2
characteristics. Trudy Inst.fiz.khim, 8:69-83 160, (MIRA +4:4)

(Corrosion and anticorrosives——Climatic factors)
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B . Tomasuov, N.D. ' :
Theor?of atmospheric metal corrosion. Trudy Inst,fiz.khim, &:14~40
=60. (}H} & ]/‘.“ 4)

(Corrosion and anticorrosives)
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AUTHORS ¢ Mirolyubov, Ye. K., Kurtepov, M. M., Tomashov, N, D.
e 7 ——  —
TITLE: L'l.'he Study of the Corrosion‘- and Electrochemical Behavior of

"Stainless Steels by Cathodic Polarization in Fitrioc Acid

e Solutions. I. The Characteristica of the Self-dissolution
~ of Steels

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk,
1960, No. 6, pp. 1015-1021

TEXT: The above investigation was carried out by the authors so that they

could subsequently examine the processes in stable, passive state, on its
disturbance, and in active state on stainless steels. The possibility of

the disturbance of the passive state and the suocessive formation of a )(
catbodic electrochemical protective effect under the conditions examined,.

has previously been shown by the authors (Ref. 4). The disturbance of the ,
passive state of stainless steels and their obtention in active state in

nitric acid solutions were .effected out with the aid of cathodic polariza-
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Behavior of Stainless Steels by Cathodic B020/B061

Polarization in Nitric Acid Solutions. . The
Characteristics of the Self-dissolution of Steels

tion with an external ocurrent source. The determination of the relationship
between the rate of corrosion and the potential and the cathodic polariza-
tion curves received the most attention., These dependences were obtained
with the aid of the polarization of the samples by current with known
intensity, adapted to each sample. The dependence of the rate of corrosion,
caloulated on the basis of the loss in weight, and the density of the
polarization current on the potential, was determined on the bssis of the
established loss in weight of the steel samplee and the average values

of the potential during the test with each given polarization current &
density. These dependences represent the anodic and cathodic polarization
curves. All potential values are converted to the hydrogen ascale, with
consideration of the diffusion potentials. Known stainless structural
steels were used as test pieces in the shape of coylindrical samples. The
chemical composition and the structure of the steels corresponded to the
standard POCT -5632-50 (GOST 5632-50). Fig. 1 gives a typical dependence
between the rate of corrosion of stainless steels on cathodic polarization

L
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The Study of the Corrosion- and Electrochemical 8/0 65?000/06/02/011
Behavior of Stainless Steels by Cathodic B020/B061
Polarization in Nitric Acid Solutions. I. The

Characteristics of the Self-dissolution of Steels

in nitric acid solutions and the potential. Pig. 2 shows the dependence
of the rate of corrosion of the steel 1X18H11B (iKh16H11B) on the
potential in nitric acid solution at 20°, Fig. 3, #he dependence of the
rate of corrosion of the stainless steel 1Kh18N11B, polarized to a
certain potential, on the concentration of nitric acid at 20°, Fig. 4,
the dependgnce of the active participation of the surface of the ateel
1Kh18N11Blkt a potential of -0.1 v at 20° on the concentration of nitric
acid, Fig. 5, the dependence of the anodic polarizability of the steel J&
- 1Kh18H11B in active state on the concentration of nitric acid at 20°,

' Fig. 6, the dependence of the rate of corrosion of iron and the steel
1X13 (1Kh13)ifon the potential in 3% nitric and sulfuric acid solutions,
and Fig. 7 the dependence of the rate of corrosion of the steel
1Kh18N11B on the potential in 3% nitric acid at various temperatures. The
temperature coefficients of the rate of corrosion of the steel 1Kh18N11B
in 3% HNO3 at various potentials (Table 1), and at v = 0,1 v in nitrio

acid solutions (Table 2), are given. The sélf-dissolution process of
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* ppe Study of the Corrosion- and Electrochemical s/062 60/000/06/02/011
Behavior of Stainless Steels by Cathodic "~ B020/BO61
Polarization in Nitric Acid Solutions. I The

Characteristics of the gelf-dissolution of Steels

stainless steels on cathodic polarization is decelerated by the diffusion
due to slower feeding of the acid to the surface of the gteel. There are
7 figures, 2 tables, and 14 references: 10 Soviet, 1 British and 3 German.

ASSOCIATION: Institut fizicheskoy khimii Akademil nauk SSSR (Institute
Physical Chemistry of the Academy of Sciences USSR)

SUBMITTED: December 24, 1958
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AUTHORS ggpg;gi_ggég., Tomashov, N.D,, Titov, v.A,, Konstantinov, v.I.

N
ancstof Tantalumf jobium Alloys in Sulfurous Acid

TITLE: Corrosicn Resist
Izvestiya vysshikh uchebnykh zavedenly, Tsvetnaya metallurgiya, O%/,

PERTIODICAL:
1960 3No, 4, pp. 153-136
A
TEXT: The authors investigated the corrosion resistance of tantalum-niobium
various temperatures. The alloys were prepared of

alloys in sulfurous acid at
electrolytic powders by the metalloceramic method and subsequently rolled into

sheets, Specimens were cut out of the unannealed sheets. The tests were performed
with specimens of pure tantalum and niobium and their alloys with a Ta content of
21.6; 3%; 18.9; 5i.1; 67.3 and 70.8 atomic %, The amoun® of admixture in the
alioys did not exceed 0.1%, Prior to the tests the specimens were polished, washed
and degreased. Corrosion tests were performed at 20 and 60°C with flasks with
ground stoppers. At 110 and 1509C the experiments were carried out with soldered
glass ampoules placed in metal cylinders with screwed-on stoppers. To prevent
the destruction of ampoules by internal pressure, the cylinders were filled with
weter whose vapors produced the necessary counter-pressure. The flasks and
cylinders were kept in a thermostat for 20 hours. During the tests, measurements
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Corrosion Resistance of Tantalum-Niobium Alloys in Sulfurous Acid

wore taken of the corrosion rate {in g/m2 hr); proneness to crystallite corrosion;
changes in the mechanical properties, and electrode potential, The irreversible
electrode potential was measured svery 5-10 minutes during 3-“ hours by the con-
ventlional potentiometric gireuit. A calomel electrede served as a comparison
alectrode, The foliowing results were obtained: Corrosion of pure niobium and
niotium alloys with 21.6; 34 and 48.9 atomic % Ta was observed in 90% HoSOL at
110°C. An inereaged Ta content made the alloys corrosion resistant in the same
degree as pure Ta, Proneness to crystalllte corrosion was not observed. During
the corrosion process changes in the mechanical propertles of niotium and the
allcy with 21.6% Ta took place as a result of hydrogenization. In 90% HoSOL at
600C, nioblium corrosion depended 1inearly on the holding time at a mean rate of
0.75 g/ma.hour. Tne niobium alloy with 21.6% Ta corroded noticeatly after 100
hrs, Maximum hydrcgenization of niobium at 110°C was observed in 60% HoS0y .
Niobium and its alloy with 21.6% Ta corroded, depending on the temperaturs, &ac-
cording %o ths exponential e%?ation

K = Ae R,
where A 13 the constant: Q is the activation =nergy of the precess 1In cal/mole;

I sy
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Corrosion Resistance of Tantalum-Niobium Alloys in Sulfurous Acid

R is the gas constant, and T is the temperature in K scale, The activation energy
of niobium is 5440 cal/mole and 15,000 cal/mole for the alloy, It was established
that Ta-Nb alleoys, beginning with a Ta content of over 0%, were almoest fully
corrosion resistant in 90% HQSOQ at 110°C, This approaches the resistance of
pure Ta, The alloy can be recommended to be used as structural and coating
materials fer equipment and structures operating under similar conditions, There
are 4 graphs, 1 photo and 4 Soviet references,

ASSOCIATION: Moslovskiy institut stall (Moscow Steei Institute) Kafedra korrozit
i zashchity metallov (Department of Corrosion and Protection of
Metals)

August 20, 1959
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AUTHORS: Tomashov, N.D., Professor, Doctor of Chemistry; Shreyder, A.V.,
Docent, éandidate of Technical Sciences; Titov, V.A,, Candidate of
Technical Sciences

i e
TITLE: Investigation of Corrosion Resistance of Metals in Solutions of Sul-
furic and Phosphoric Aclds at High Temperatures /
PERIODICAL: Khimicheskoye Mashinosiroyeniye, 1960, No. L, pp. 20 - 24 /
—

. TEXT:? This article was worked out in ccoperation with I.M. Baiandin, V.M.
Dobrov, L.Ya. Suvorov, Dcetor of Chemistry A.I. Krasil® shehikov, and Candidates
of Technical Sciences A.A. Babakov, A.Ye. Gopius and Vv.I. Konstantinov and gives

. results of tests on machine building materials. The resistance in diluted sul-

ot furic and phosphoric acids, the technological and physical prope{zties of the fol-
: lowing metals and allogf were investigateds OX18HJT (OKh18N9T) )} 1)(19H9T(m_‘}_31\g')l8

X28 (Kn28)Y X34 (Kn3y)s U360 (EL380)" 2530 (01 oY6oni32 (EI32))¥aM533 (BI-

5337 W68 (E1628)1¥3N629 (E1629)% IH349 (EIZEG)E be. AH 7-8(Br. -AN 7-8), 0P

AMu. 9-2 (Br. AMis. 9-2), Be AN 9-4 (Br. AZh g-4) alloys, platinum plate tzir-

coniumftantalumﬂnlobium", d other materials. Tests were carried out in sealed
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Investigation of Corrosion Resistance of Metals in Solutions of Suifuric and

’ Phosphoric Acids at High Temperatures

pyrex glass and ampoules placed in an autoclave of 1Kh1BNIT steel. Temsperatures
varisd from 250 - 300°C and the heating time form 24 - 1,501 h. Complications
arose during tests of materials with iow corrosion resistance as nascent hydro-
gen caused innar pressure, occasionally resulting in bursting of thes ampoule. A
detalled deseription of the test methods and conditions is given. The corrosion
depth in mn/year after a 72-h test demenstrates clearly the effect of tamperstume
on the corrosion of alloys. The 72-h corrosicn depth logarithm depends on the
reciprocal value of the absolute temperature. At corrosion in 10%-H3P04 the
phosphate layers cbserved on the gurface of EI461 and EI629 alloys had 2 decisive
pretective character. Corrosion tests in sulfuric and phosphoric acids sstab-
lished a high resistance of platinum and an adequa%e resiatance of tantalum. Ni-
obium and it3 binary alloys with tantalum retain their resistance only in sulfu-
ric acid. A low-resistance protective laysr is formed on the surface of acid-
proof austenitic nickei-chromium-molybdenum steei and nickel-based E1461 alloy
in phosphoric acid at high temperatures. Protective coatings are formed on ths
surface of niobium and niobium-tantalum alloys in sulfuric and phosphoroc acids.
Their presence on nicbium-tantalum alioys in phosphnoric acid prevents the sclu-

NEiR @-jﬁ
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Investigation of Corrosion Resistance of Metals in Solutions of Sulfuric and
Phosphoric Acids at High Temperatures

tion of metal, pbut cannot prevent brittle cracking caused by the adsorption of
nascent hydrogen. Acidproof iron, nickel and copper-based metals are not suita-
° ble for building of machines operating in 3 - 10% sulfuric and phosphoric acid

solutions at 250 - 300°C. The erack formation in molybdenum and zirconium 1s

slow. Tantalum, niobium and their binary alloys can be used for machines operat-
T ing in weak sulfuric acid solutions at 250 - 300°¢, tantalum 1s recommended for
operation in phosphoric acid. There are 3 figures, 2 tables and 13 referencest
2 English, 5 German and 6 Soviet.
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TOMASHOV, N.Doj BYALOBZHESKIY, A.V.; IGNATOV, N.No; VAL'KOV, V.D.

o i

f large surfaces
Weakly corrosive electrolytes for anodization o
azd erta with complex configurations, Zhur, prikl, khim, 34

no.5:1072-1077 My '6l. (MIRS 2618)
(Protective coatings) (Electrolytes)

B
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H HOV N.D.
NIKITENKO, Yo.A.; LEONOV, V.V.; TGMASHOV, 770
pipelines from corrosion

,9837=42 62,
7 10,943 (MIRA 17:8)

MIEHAYLOVSKIY, YuaNe;

£ gas
ctrochemical protaction o
gtlxsmed by stray currants. Gaz. pro@.
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TOMASHOV, N,D,, doktor khim, nauk, prof., otv. red.; GOLUBEV, A.I.,
doktor tekhn, nauk, otv. red.; PALEOLOG, Ye.N., kand. khim,
nauk, red.; AL'TOVSKIT, R.M., kand. khim, nauk, red, ;

?
MIROLYUBOV, Ye.N., kand, khim, nauk, red.; ARKHANGEL'SKAYA,
M.S., red.; ISLENT'YEVA, P.G., tekhn, red. -

{Corrosion of metals and alloys] Korroziia metallov 1 splavov;
sbornik. Moskva, Metallurgizdat, 1963. 1382 p. (MIRA 1615)
(Corrosion and anticorrosives)
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MASHOV, N.Dy; AL'TOVSKTY, R.M.; KOLOTYRKIN, Ta.h., doktor khim,
= D Wsenzont; PREDBRAZIENSKIY, A.Tu., 7885 o
D ASEAFIYEVA, K.P., red. izd-va; SMIRNOVA, G.V.,

[Titanium corrosion and its protection] Korroziia 1(. mz;:hi::e;
titana., Moskva, Mashgiz, 1963. 167 p.
: (Titanium—-Corrosion}
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TOMASHOY, N.D.; CHERNOVA, G.P.; AL'TOVSKIY, R.M.

Mechanism of the electrochemical corrosion of titanium, Fart 3:
Corroston and electrochemical behavior of titanium and its
platinum and palladium alloys in sulfuric and hydrochloric
acid solutions. Zhur, fiz, khim, 35 no.5:1068-1077 My '61,
(MIRA 16:7)
1, Inatitut fizlcheskoy khimii AN SSSR,
(Titanium alloys—-Corrosion)
(Electrochemistry)

e
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- TOMASHOV, N.D.; MIKHAYLOVSKIY, Yu,N.; LEONOV, V.V. (Moscow)

Mechanism of the elsctrochemical corrosion of metals under
insulating coatings, Zhur, fiz, khim, 35 no.2:367-372 P 161,
- (MIRA 163:7)
1, Institut fizicheskoy khimii AN SSSR.
(Electrolytic corrosion) (Protective coatings)
(Metals)
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aLlHelt Snin Jbiin-aing felivelyv, ¥, Foj Tomasnov, . .
TITLE: The effect of the tamperature of an elgcgzlg;{}a!on the properties and
microstructure of thick-lsyer anodz films

v

" /SOURCE: Zhurnal prikladnoy khimii, v. 36, mo. 7, 1963, 1503-1506 o
'TOPTC TAGS: Anodising, thick-layer anods £ilm, alunimm, electrolyte temperature | [

¢ _ABSTRACT: Disks of ABOO/alumimm (99.9 Al), 32 mn in diameter and 2,5 mm thick, ‘ v

--7»7 iyere used 1n temperature tests under conditions simulating pracflcal operationse Tl
Ope sids of the disk was anodized, the other coated with AK-20iwvarnish, Bafore H
anodizing, the samples were polisbed, rubbed with alecchol, dipped in a 10% NaOH
golntion for 1 min, and clarified in a 30% HNO sub 3 solution for 3 min. Anodic
.oxidation was carried out in a 4 N H sub 2 SC sub 4 solution a a current densify
of 2.5 A/sq decimeters for 60 min, yielding a film thickness of ca. 60 micra.
.Electrolyte temperatures compared were -6, O, +5, and 10C. The weight, thickness,
‘and hardneas of the thickelayer anode films decressed with increasing electrolyte
_temperatures, but their porosity increasede Increasing the temperature also
affected the microstructure of the films, increaaing the number of nuclei of .
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(N

) ;‘éﬂ.dation and bence pores by dscreésing their transvers

. e dimsnsicng ‘
. prepertdes were also affsctad by the anodizing conditiong (type of geaii;ssion}

: .- 'Filma obt&in:;d.tydugngzghe gircu_la.;ioga:f sulfurio acdd had the best propertiest | ’

' o v e 2 :. . an m mess - ! ~;‘.
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TITLEs éﬁg_;EE;;;’;;';;ternatﬁng current frequency on the speed of cqrrosion
of titanium in sulfuric acid —‘__"{

SOURCE: m/!sssn. Doklady, V. 150, no. k, 1963, 852-855

TOPIC 7T'AGS: electrochemical properties of titanium, corrosion properties of
titanium, polarizatipn of titanium, titanium

. ABSTRACT: The investigation oi’ the electrochemlical and corrosion behavior of
titanium during its polarization with a sinusoidal variable current fregquency
showed that, with an inerease of freguency of the polarizing current, the
polarizing capability of the electrode in the anodic and in the cathodic half-
period is decreased. This is additionally connected with the presence of
current capacity and the explanation of easler elecirochemlcal reactions on the
surface of the electrode in the anodic and cathodic half-periods., The correc-
sion of titanium at lower frequencies and low densities of the polarizing i
current is greater than the corrosion at higher frequencies. However, a reverse B
effect is observed with very high densities of the polarizing current. The '
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examination of experirenting material shows that the variable current intensifies
the yrocess of snodie dissolution of titanium as a result of the destruction »¢

the passive state of the electrode in the cathodic half-periesd. Tt appears -hat
at high frequencies of the variable current in the anedic half-period when the

sur{ace of metal contains mainly the adsorbed oxXygen, the activation of meta: n
the cathodic half-peried is mmch greater, and thus, the dissolution of titan:um =
is greater. At low frequencies the metal surface is covered mainly with <he 3
chemically bound oxygen in the form of oxide layers which i3 not completely re-
duced in the cathodic half-period and therefore the active surface of the metal
is smaller and the Speed of dissolution of the metal is smaller. Orig. art. nas: He
S graphs.

ASSQCTATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of \
Physical Chemistry of the Academy of Sciences S8SR) o
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AN Frumkinyn.
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AUTHOR: Chernova, G. P., 'Ifq_maghpv. N. D., Volkov, L. N.

TITLE: A study of the possible use of anodic protection of stainless steel in isobutene
extraction processes

1B ; BSOURCE: Mezhvuzovskaya konferentsiya po anodnoy zashchite metallov ot korrozii. 1st,
' Kazan, 1861. Anodnaya zashchita metallov (Anodic protection of metais); doklady*
. konferentsii. Moscow, Izd-vo Mashinostroyeniye, 1964, 166-166

- TOPIC TAGS: stainless steel, steel 1IKh18N9T, isobutene extractién. stainless steel
~ corrosion, anodic corrosion protection, stainless steel passivation, steel corrosion,
- corrosion temperature, isobutylsulfuric acid

- ABSTRACT: Stainless steel 1Kh18N9T, proposed as a reactor material for extracting
. isobutene from cracking gases, according to a procoss doveloped at the VNIINefte Khim, -
_was corrosion-tosted at 46C in 656% 13504 and in isobutylsulfuric acid (a complex estor
" formed when an alcohol radical displaces an H atom in the H,S0,4 molecule). The results
indicate that this material is unsuitable without anodic anticorrosion protection, its un-
protected rate of corrosion depending on agitation (intensively employed in extracting
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isobutente) and amounting to 2 or more mm per year. Hence, the authors studied the anodic
behavior of stainless steel in these media, with and without agitation, at 25-65C, The
results indicate passivation at a potential range of +0.2 to +1,25V, Current density in the
passive state ranged from 5 to 10 ma/cem? and was practically Independent of solution
characteristics, temperature or agitation. The rate of corrosion in these media was 0.08
mm/year at 25C and 0.3 to +1. 2v. In this potential range for hardened and tempered
samples, there was no tendency to intorcrystalline corrosion. Orig. art. has: 10 grapha

 and 1 table.
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